Energy crops and renewable energy:
overall and process effi ciency P 
Process energy to convert biomass into fuel
The most effi cient way to use biomass as renewable energy is to burn it for heat production. Figure 2 shows the production effi ciency of rape and its processing products. I calculate the process effi ciency by dividing the energy output of the fi nal product (straw and seed, rapeseed, oil, and rape methyl ester (RME) respectively) by the sum of the energy input presented in fi gure 1, except solar radiation energy
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input. This fi gure shows very clear, why rape seems to be a suitable energy crop for organic farming too: The energy output of straw and seed exceeds 6.5 to 9.5 fold the energy input for production.
Even after processing the rapeseed to RME, we have an energy surplus up to 40 %. If we allocate the energy input to RME and meal, which can be used for fodder, the effi ciency of RME still rises according to the allocation ratio.
Overall effi ciency
If we include the solar radiation as energy input into the effi ciency calculation, the overall effi ciency falls dramatically, see fi gure 3. Even doubling the rapeseed yield improves the overall effi ciency only marginally. In turn, the improved process effi ciency of organic rape production raises the overall effi ciency only a little bit. The whole rape crop (root, straw, and rapeseed) contains only 3 to 6 ‰ of the overall energy input, RME 1 
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Conclusions
The technical effi ciency of the photosynthesis is too low to replace sustainable fossil energy sources by energy crops. 
